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rues is 8 lqi-Cal .amtess ar an1 earpe tr es*rise of

Pratlcus Applie Poychdelal-u Servkeee stodiee s th w e4s.kmieemt

Ob-a afi~u at on-th s-)06 criteria tor poat-trsa&Wq pe~b. ~Anc

evel'UNIUM in the navy. to two of the previess buWes. tmi *1 obJpro-

(hCtes4y cbeck lists, whbch meet w theieftee -nd Gaftnes &k AaWty

r-.,-- on-, wei d.eIwdG for two seai-l Navalm r~teg. he put-

pose of the presen study was to denL" 8i'1aiar so"led cek AIs" Wchie

could be applied inc1asvely across few ratwgs wb6* Involve electrodes

W.*IL

A pramw list of Uuft perftrmed by Ucntha ldth ftar

ratings was prepared and wUlise In Ow construciom of two cb .vk lift

forums which were anayzed by the Thurstome method at squa-,,pearhng

Intervals and the Outtmm4a scalogram techeiqia. 7be rdatdai"ps be-

tween post-tralalag performance prvofLeacy. as measured by the scaled

check list, and several other relevant variables. including Haval status.

wore Invsigtd

The results seem to support the following comclusions:

1. Skills Involved in the Naval ratings of aviatioa
electrician's mate. aviation electronics toch-
niclan. aviation fire control tehalcian. and
TRADEYMAN are scalabl, by both the Thurs~os,.
method of equal-appearing Intervals and the
Outtuman method of scalogram analysis.



~~~'Q* it t~ 0 ooe~c single isckled te-c h
-1 pVrO SUCY che-Ck list which can be eippled

to v¶mc iaass in any of four elctroalce rAtings,

SAs raoasured by the Scaled Technical Proficiency
Cbnk List. TUADYVMM arn -'uiceanty loes
praficient on the eleeranics ta#M common to aU
four ratigs than aviation electe*s mates.
aviation electronic* technkimmiainsd aviation tire
control technicians.

4. Aa rmflocted b? The scaled lits, the profIciency
of electronically ortented mehiclans on the taesh
done in thes•. riqtlins rise. from striker to petty
offlcer second clae.

5. The Naval attitudes of elef.tranics techndc/i. Ma
e•pressed in a sel-report quiltia/naire. generally
are not strongly related to technical fleet proficiewc,
although attitudes regardift certain aspects of the
job may have atigtt. positive reltionsh with pro-
ficiency.

S. The fleet effectveness of electronics technicians.
as reflected by the scaled Ulst. is not related to
scores on the Navy Basic Teot Battery or to tech-
nical school grade..

"The functional characteristics of two criterion instruments. th- 2

TechnIcal skI,'avior Clieck Lisi a'd the Scaled Technical Proficiency Check

List, are discussed.

As a result of three Applied Psychological Services' studies. i'

seems reasonable to conclude that the technical skills involved in Navui

ratings are scalable in the same manner as attitudes and the sensory Fee-

nomena which have been previously scaled psychophysically and that tU.

scaling can be e.-tablished either with a s!ngle rating or across eevera'
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CHAPTER I

MNTRODUCTION

Applied Psychological Services has carried out a sc rie of stud

iea which have had as one important purpose the developmc At of criteri-n

measures for the post-training performance evaluation of cnlisted per-

sonnel W various Naval aviation ratings. The research ha, progressed

along a line of thinking which first procuce I Technical' Beh'vior Oheck

Lists (TBCLs) for four ratings (Richlin, F,.erman, and SiI'gel. 1958;

Siegel, Richlin, and Federman, 1958; Siegel, RichUn. and Federman.

19860; Richlin, Siegel. and Schultz. 1960). The TBCLe were compre-

hensive, detailed lists of the tasks performed by men in eozh rating.

Psychological scaling techniques were then used in a serie.s of inves-

tigations into their applicability to a skill hierarchy. Application of

the scaling techniques led to the construction of short. convenient-to-

use, post-training performance evaluative instruments for each of two

Naval ratings (Siegel and Benson, 1959; Siegel, Schultz, ad Benson.

1960). The next logical question to ask was whether a short, scaled

fleet performance measurement device could be devoltped which could

be general enough to be use" across several ratings. The research

described in this report was designed to answer that queston.
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The Scaling Methods

ThE scal•ag approaches employed in the two previous: scaling

studies (Siegel and Benson. 1959; Siegel et ai..1960) were ihcze proposed

by Thurstone (1929) and by Guttman (1950). These methods were orig-

inally developed primarily for the measurement of psychophysical ph*-

nomena and attitudes. One conclusion from the two studaies y Siegel

Sand his ansociates was that skills are scalable In the same manner as

attitudes and the sensory phenomena which ',rve been previcasly scaled

psychophysically.

The underlying rationae and application of the tschnques to the

skill domain were discussed in the two previous reports. Thurstose's

requirements for a set of statements or items to be considered a scale

were that:

1 1. the set of statements should all relate to the
same psychological object

1 2. the items should fall along a continuum from
"least" to "most"

1 3. the point at which each statement falls along the
continuum should be definable

14. the probability distribution of endorsement of
the scale values of the statements should be

jnormal and variance minimal

Guttman considered a set of items to form a scale provided:

1. a person who obtains a higher rank than a second
person on a given item is also as hugh or tigher
on all other items (reproducibility)

-2-



2. the nonfittine responses are well scatt(: -ed and
Jistributed randotmny; clustering would andIcate
a systematic distortion of the scale pat ern
(pattern of errors)

3. no or only a fen items have almost all :esponses
lumped under a single alternative. For example,
an ite!m answered positively by 95 per cent of the
respondents could not possess A reproei-cicbility of
less than 95 per cent, while an item po-:sousing a
50-50 split could theoretically result in 50 per cent
nonfitting responses (range of marginal distribution)

The Thurstone method has been deorbed by Torggerson as typical

of the "stimulus-centered or judgment approach" to scalizg in which "zhe

I systematic variation in the reactions of the subjects to tho stimuli is at-

Stributed to differences in the stimuli with respect to a deoignated attribute"

(1958, p. 46). The Guttman technique, on the other hamý, is taken ao an

I example of the "response approach" in which "variability af reactiow to

I stttili is ascribed to both variation in the subjects and ix. the stimuli"

(1958, p. 46). Both methods, however, assume an underlaying psycho

I logical continuum along which stimuli may be ordered.

I Need for a Generalized Scaled Check LAst

Siegel and Benson (1959) demonstrated the scalabLCity. in both

the Thurstone and Guttman senses, of the skills involved ia the Naval

specialty of aviation electronics technician. Siegelegot a(10S0) achievod

Isimilar results for the shills involved In the Naval specisaty of aviation

machinist's mate.

3



4 Although the check lists developed in these stucL ,1s were of • •ue

for the post-training evaluation of technicians in a part. z-ular ra:r•g, it

appe•ired that a short, scaled check list which would ap.ly to severU

rt ings would have wider significance, even greater usudful-tess, and would

also be of considerable inferest from the standpoint of ucaling theory. Not

only would such an instrument allow a more economical means of rn 2asur-

ing post-training fleet performance with a -.•anmum of 4fferent form:is,

but the establishment of a common scaled P-d hi•rarchy would also pro-

vide a kind of common base across related ratlugs. TtIs base would have

implications for cross-rating evaluations, job task analysis, career plan-

fning, the establishment of traiaing requirements acrosit ratings, etc..

and possibly might give some basis for grouping across ratings for %ar-

tous purposes. In other words. it might provide a common taxonomy

for describing related ratings. Additionally, since therie is a constznt

need for sound, short job oriented instruments for the .valuation of fleet

performance it order to provi-de feedback to training facilities, it seemed

to be a worthwhile effort to try to develop the broader-based scaled check

lists.

Purposes o( the Present Stud,

Tho prLmary purpose of the present study. thers-ore, was to in-

vestigate whether technical proficiency criterion measu:ement instru-

nments could be constructed which could be appled acro .- several reiated

• r -



Naval ratings (apecialties) and which could be scaled acrol. these rat-

ings by both the T7.uretone and Guttman techniques. Achic -ing this pur-

pose embraced two steps: (1) developing behaviorally basec items that

were general enough to apply to the skills included in the sveraC rating.3

ar.d yet covered the important duties of each rating, and (2, scaling the

items over the several r•4.ings.

Secondary purposes of the study were to establish Wa relaUonshlp

of the derived instruments to other pertitsent twailable meesuree Ma to

determine the predictability of the new I/str:ments from th--se measures.

•- • .,!!ýMS Involved

Electronics was selected as the broad area within which the ra-

search would focus. The following five Naval ratings were felt to Involvo

skills of various related types within electronics:

f 1) aviation electricIan's mate (AZ)
121 aviation electronics technician (AT)
(3) aviation fire control technician CAQ)
141 aviation g•ided missileman (OF)
[si TRADZVMAN (Training Devices Man (TD)

It was soon determined that there were very few Avis Jýo Guided

Missilemen available for study. Accordingly, this rating wa•j dropped

and the study was based on the remaining four ratings.

j!
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CHAPTER H

DEVELOPMEbT OF.' A GENERAL SCALE FOR ELECTR ;NIC TECHNICAL
SKILLS BY THE THURSTONE ESUAL-APPEARING INTERVAL METHOD

j Development of PreUm!nary Task List

The possibility of contructing a generalised technical skill che-ýk

Ust that would scale rested first of all upon evolving an appropriate list of

the tasks performed in the several ratings and casting the•e taska in a form

that would have essentially equivalent meaning tor all of the four ratinga in-

cluded. To be useful, the list had to incLude xae tasks whlch accounted for

Sthe major electronic activities of each rating in a form that would result in

I their being common to the four ratings.

The previous studies of Naval technicians cited in C2maptr I gave

I the investlgators considerable insight into the kinds of work done by var-

I ious kinds of Naval technicians in electronically oriented ppocialties. "he

TBCLs which had been developed served as sources of splcifc suges-

Stions. Consultations were also held with staff members of the Naval Air

Technical Training Command. Out of this background a lii of 28 tasks

Bvas prepared. The form of the items was to present only *A* basic tune-

I tion in each task, such as "operates" or "calibrates," without reference

to any specific equipment. The general directions for the uHat stated

that each Item was to be interpreted as a substitution in the 55ntence

'OA striker or petty officer third class in the rate

S I equipment which is encompassed by the rate."
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Li The list of 28 tasks was submitted to a total of 28 a.,structors ae

the Naval A'r Technical Training Command who had squadz-on experience

in either the AE, AT, AQ, or TID ratings. They we-e •s•-•. to indeatc

j •n which areas technicians in their rating worked. After the instructors

t had given their judgments, they were interviewed as to their feelings

about the list and for unlisted work area. In general, the instructors

found the Lists complete and the terminology acceptable. Mlthough they

had a few suggestions to clear up minor co.ifusing points, a majority of

these experienced men agreed that 21 of the 28 tasks were done to some

degree by strikers or petty officers third class in their rating. Several

o@ the Instructors thought that each of the other seven taska were also

worked on but that these seven tasks were performed in the ratings by

the higher level personnel. Accordingly, pending further aralysis, all

28 tasks were left in the initial, experimental list.

Tne PreLiminary Task LAst

The 28 tasks which had been developed and checked with expert-

enccd instructors were put in a preliminary form. In this form the

respondent was presented with an eleven point continuum ard asked to

indicate where on the continuum each task would fall in difficulty for

the average striker. He was told that number I on the contiummm was

to represent the task that is "least difficult for the average atriker."

Number 7 was to represent "the Job that is the "most difflc~t" for the

.7-



I

typical striker. The intermediate numbers were to re: -esent inte.-

z.ndiate degrees of difficulty. The respondents were p ovided wite

gummed, prenumbered response labels in amounts suc - that the fre -

quency distributlon of the numbers'printed on the sticklers roughly up-

I proximated a normal dintribution. The specific frequeacy distributon

of the gummed labels in presented in Table 1. The reondent war

asked to place one of the labels next to e%,.h Hated task.I
Table 1

I Frequency Distribution of Gummed Response Labels
for PreLiminarm Task Last

SResponse Label Number Provided

2 3

1 3 6

1 4 8
5 6

1 6 3

I7

The instructions for the preliminary task lst a;e given in

Table 2. The compiete form, as used. is presented at Appendix A

to thio report.

S I



Table 2

Directions for Preliminary Task List

Listed below you will find 28 tanks that are done by str kere in

your rating. Read over the 28 tasks and then using the scale bAlow as

a guide indicate the delgree of difficulty you believe that the typical striker

encounters on each of the tasks before he can perform it proficiently.

These judgments are to be made in the following manner:

, Isv - -Eow vg7 IOWS

1. Using the stick*r provided place the s•cker with a I op. it next
to the job that is least difficult for the averege strilerr.

2. Then pick the thr"e jobs that fal In category "two" and put the
three stickers ith 2's oan them next to thes Items.

3. Now find the jo' that is the most difficult and place th tAcker
with the 7 on it next to thin item.

4. Find the three items you want lo place to category "afzt" and put

these stickere next to these three item.

S. Now with the tasks remaining place them in their prqpr category
by puttingthe sticker (i.e.. 3e . . or 5) with the category number
next to the Items.

£, - U - -, ., [,, _111212121 13 3 3 -

- - 4 53s~ 'I5 51 6 .2.7



In previcui studies (Siegel and Benson, 1959; S ,del, Schultz

an-d Benson 196n) two other response forms had been u-cd. one askiag

for the number of checkouts required by the typical stril-er before hc is

able to do the taWk without direct supervision and the other c&Uifti for the

sanoant of inservice training required before the typical 3triker can per-

forn the task proficiently. The analysis of the data in those two etuies

supported the conclusion that essentially the same scale hierarcby w,•8

established by the various question forms. Therefore, n the present

atu•y, oaly the dffcuIy form was used at uis first steij,

The 28 items or tasks inclded in the prelimindr?; task list we•re:

I - Oper1 1.

1 2. Prefligt inspectift

1i 4. Itntight •nspectin

S. Periodically inspecting

6. Maintaining

7. Removing

1 8. Repairing

9. Replacing

1 10. Performing preventative maintenance

111. Trouble shootingllsolatiftng malhctonla) in

12. Calibrating

-10-



13. Aligning

14. Follow•og block diagrams fora

15. Using stamnard schematics for

16. Analyz•ng staudard circuitry in

17. Employing safety precautions on

18. Using proper safety precautions for self *hen
working an

19. Making out failure reports for

20. Using manuals of a technica* "~twro for

21. Using appropriate test equipment for deGrnmibin
malfunction in the

22. Using ASO catalogue for replacement Parts for

23. Using mathematical formulda necessary Or solv-
Ing circuit equation for

24. Imployom slactroak principles iuvelved n moan-
g ten=ce of

25. Knowing relationship of equipma:nt to other related

S28. Instructing others in operation of

S27. Instructing others in maintenance of

28. Instructing others in the inspection of

SaMleI

I The preliminary task list wee administered to 242 vlisted super-

I visory personnel in the ratings and pay grades described in 7able 3 and in

the squadrons and locations listed in Table 4.

-Il



Table 3

Numbers of Supervisors in Sample by Ratingi •nd Pay GrL -.e

ttv Officer Ntv Xfticer 2i a f Ttt
SOCOi~d Clams RZic) FPre Class (1.r r Tot, I

Aviation Electrician's Mate (AE) 26 21 21 68
Aviation Electronicn Technician (AT) 28 24 28 80
Aviation Fire Control Technician (AQ) 3 22 13 44
TRADEVMAN (TD) 14 19 17 50

TOTAL 71 8a 85 242

SIncluied in the CPO group were 17 Master Chiefs and 2 f enior Chiefe

Table 4

INumbers of Supervisors In Sn l yUA.- n 9!-o

SLocation Squadrot Number

Cecil Field FAETULANT 1

FASRON9 22
FITRON 14 2
VA46 7
V 11 10
SVI 14 7

VF 174 17
j VIP 62 11

Jacksonville AEWRON 4 I
VA44 2
VA 62 7
VP 18 14I VW4 21

Norfolk FAETULANT 25
FASRON 3 4
FASRON 102 3
VR 212 5

SVRF 31 2

Quonset Point FAETULANT DET. 3 14

I Sanford FASRON 51 3
VAH 3 14
VANS 8
VAN7 13
VJ.H 11 2

242
-12 -



Ad minis&tration

The preliminary task list was administered to grouij of super-

visors at each base. A full explanation of the purpose of th• study and

instructions on how to use the gummed labels were given tc the raters

before the preliminary task list was 4istribved. The mseiovisors were

asked to complete a Sailor's Naval Attitude (SNA) Juventory after they

completed the preliminary task list.

lfEach group session took approximato ly ame hour.

Results

"Using the rpons data obtained from the admb -oul•tiou ot the

preliminary task list to the 242 se, the median an! interquart•le

range were calculated for each item (or task). These provded the scale (S)

and deviation (Q) values needed for e'tbhz a scale according to

Thrstone's method of equal-qaearInt Intervals. The resnlts are plotted

in Figure 1. In examining this figure. It should be remembered that the

rater was forced to respond on a seven point scale and to avrmalis op-

proximately the distribution of his responses. The lowest oake value

obtaiaed was 1.52 for Item 7 ("removiqg") and the highest was 6. 06 tor

item 11 ("trouble shooting/Isolating malftmctloo(s) in"). W2ilse this a

good range of S values, the very extreme positions are not sepyeeeted,

a finding consistent with the previous two studies. The Q values are

fairly coistant over the entire range of S volms, with perhaps a slight

L sugestion that t, y are higher for the more difflcult tasks.

S~- 13 -
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Item Selection for a Thurstone T~e Scale

In order to select a subset of items (tasks) which wi-j-ld form a

Thurstone equal-appearing interval scale, items were so% at which would:

1. represent all values along the psychological
"Idifficulty" continuum (scattering of S valta..)

2. have minimum Q values

3.o sampezalzozh al aespromd Inta

malfngnctioolv)

intoanystores based an these scales.

Thno em whiche have s beer tretiosl scaled, wiyth 1hel8 Q valuere,
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CHAPTER II

GUTTMAN TYPE SCALE ANALYSIS OF
TECHNICAL S.LL CHECK LIS

The Guttman method for scaling items has been discussed in

detail in the two previous Applied Psychological Servicc i' reports of

research in skill scaling (Siegel and Bension. I9; Siegel 0t eL.

1960). The second of these summarizes Guttman's baý- approach us

follows:

"If a single psychological variable undezli*e
the reepcAses to a set of items, then it should be
possible to order individual on this variable by
the hierarchy of responses to the items. Con-
versely, to the extent that a hierarchy is prenent.
to that extent may an underlying (latent) single
dimenion be assumed" (iegel cit al.. 1960, p. 21).

In using the technique, one seeks an order or hierarchy in the

given set of items such that each Individual's overall riik it directly

rilated to the highest item in the set which he endorses or passme. f

such an on.. ,r cm be found, the set of Items in said to Lcale and to

measure a single latent dimension.

Evuluation Form

In order to establiah scalability in the Outtman sense. the 28 tasks

ivcluded in the previously described preliminary task list were put Li a

form which would allow for evaluations of Individuals rrther than tasks.

Lt - -17



The directions for this form differed from those of the preli .inary task

lizt in two respects: (1) they were oriented in terms of a spe I 1c san

"w.hom the rater had supervised rather than the at.era* atr M r, and (2)

they asked whether the man being rated is eflekad out on the 'ask rather

than how dIfficult the task is for the typical striker.

The response alternatives available to the rater for cach task for

each m.an evaluated were:

1. Has worked on task and is chocked out

2. Has worked on task and is not cb•.lked out

3. Has not worked on task

The full instructions are preseuted in Table Q. The .omplete

form constitutes Appendix B of this report.

is.-



Table 6

Directions for Evaluation Form

For each of the tasks listed indicate (by placing a ch*ick mark in

the apprcpriate column) whether or not the man you are eva•.•atiug has

been checked out as being proficient (I. e. , is he capable of Joing the

task "on hix own" without direct supervision?) If the man you are rating

ha3 rot been checked out as being proficient o- a task becau;se he has not

worked an this task, this should be indicated brj % check mraw- in the thirc

column.

1. If the man has been checked out on a task place a cbehk mark 0()
in column one (1).

2. If ha has not been checked out as beinf profiieunt but ýas a"tuaUy
worked. tV task place a check mark (/) in columv two (2).

3. If he has not been checked out as being proficient bec amse he has
not perfo;ed this task. place a check mark (At in edumn
three (3) next to the appropriate item.

Be sure t-iat you give an answer for every task that it Usted. You

may not be certain about some items, but answer every item on the beasic

of -hat appears to be the most nearly correct answer for the man you are

rating..

A total of 181 tecludvians were evaluated through this form. The

tee hnicians were distributed In the ratings and pay grades shb own in Ta-

ble 7 and in the squadrons and locations shown in Table 8.

to



Table 7
Isumbers oL Tecdiciam,• in Sample by Rating and Pay c rade

StjM2r t ty ~ ~ ~C 'le oc

Aviatio.- Electrician's Mate ME) 0 38- 48
Aviatcn Electronics Technician (AT) 16 .35 - - 51

Aviation Fire Control Technician (AQ) 10 22 7 2 41
TPUADEVMAN (TD) 7 23 10 1 41

TOTAL 43 118 17 3 181

Table 8

Numbers of Technicians in Sample by t cation and 9W4ron

Location ! Nu.mber

Cecil Field FAETULAXT 1
FASUON 9 1
FITHON 14 1
VA 4 3V 11 6
VF 14 .
VF 174 '2
VFP 62 4

JaCksonvfil,- AZWUON 4 2
VA 44 1
VAP 62 7
VP 8i
VW4 8

Norfolk FAETULANT 5
FASRON 3 3
FASRON 102 2
VR 22 5
VRF 31 1

Quonset Point FAZTVTIANT DST. 3

Sanford FASRON 51 1
VAN 3 13
VAR 53
VAR 7 3

- 20 -



Administration

This forn. was administered to the game super,, isors in gro--s

&• the preliminary task list. The supervisory perstnra- were descoibed

Sin Tables 3 and 4. Each rater was asked to evaluate a technician hI had

superv/sed; the technician was not necessarily the besi or the poorc 3t

man he had bad under him.

Antýc Method

An in the two earlier scaling studfe-. t mtcd Jat oscaogrm

analysis proposed by Green (196S) was e.pAoyed. Thiu analytic meo,

an extension of Outtman's technique. places emphasis .m a sinle •-•1iotic.

the index of consistency. I, in place of the several req••rements for scal-

ability proposed by Outtman. I relates the obtained ret.roducibilty (which

Green computes from summary statistics) to that expected by cbs c•. He

suggests that I should be. 50 or greater. it the set of it-ms is to be con-

sidered a scale in the Guttman sense. Green writes:

I 'T'his criterion appears to give rouWly comn-
pas-be* results to the many criteria bsed heretofore
and will be helpftu to those who desire tc create aI dichotomy of scales its. nmnscales" (11.N p. 87).

" I It should be recognised, however, that Green's selection of a speclie

value of I for the break bstween scales and uonscales 1. an arbitrar;

matter. In general, the higher the I, the greater the c ,nfldnce thae

can be placed in the scalaiity of the Item set.

1 -21-



C he problem was whether to attempt to scale the it, -s for the

L ch~icianz in each of the four ratings separately or to woi with the

Lt fra ýdl four groups combined.

Establishing the scalability of an item set over the -jur ratings

s., parately would not thereby establish its scalability over 'e total gro;-:.

C- ni-- writes:

"A universe may not forn) a scale for ths total

population, but still form a ,al for ubgrcips of
that population' (1950. p. 63).

This it termed the "relativity" of scales and Suchman sargv-s that:

"Scales are relqtive both to time and to .opula-
tions" (1950. p. 168).

However, it did seem reasonable to begin with an a,•alysis of th.

Sentire sample since a finding of Lcalability at that l-eel wickd lead to thi

conclusion that the item set also scaled within each rating roup. On

this point Guttman states!!
"... if a scale is obtained for a cross aectica of the
population, then that same scale pattern necýýssarilty
holds for all major subgroups" (1950. p. 3),

Therefore, in the present study, the snelyalm first treated "o response

data from all four ratings taken together, with the thought iat if scalalt -

ity was not established at that level, the analysis would thori proceed to

various combinations of three or two ratings.

-22-
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T'r items or tusks to be tested for Guttman scalabili were

those inzluded in Scaled List A (10 items) and Scaled List B Uj items)

which had been selected as described in Ch~Apter U1 be-.ause tiley formed

Thurstone equal-appearing interval scales. Guttman has not provided

any method for the preuiminary selection and ordering of a set of items.

Ln this study, as in the previous two, this was accompuhised t-y using

the Thurstone analysis as a first step In the Outtman analysir.

Since Green's method requires dichotor',om scoring, 'h "not

checked out" and "not worked on" categories 4 the evaluation form were

considered equivalent, as opposed to the "chocked out" respo. -se.

Results

When the responses to the 10 items of the Thurstone S aled List A

were subjected to a Guttman analysis, a reproducibility fiu't of . 03

and an I of. 424 were obtained. Since the I value did not reach Oreem's

critical level oa. 50, the next stp was to consder drppng from the

analysis the technicians of one of the ratings. Review of the cata sug-

gested that the responses of the TRADEYMAN diftered from tuie responses

of the other three rattings more than thos of the three did from one sooth-

er. But the I obtained without the TRADEVMEN, althoug hig .er, was

only. 469.

Since It seemed apparent that the disturbing influeme wa in the

Items rather than in the sample, the usext step was to drop sor*e anom-

alous items. There is some disagreement about the wisdom of this pro-

cedure. Green, for example, writes:

- 23 -



"If a set of items does not scale, the possit.Ity
exists of rejecting one or two poor Items, &-Ad then
achieving a scale. Guttman I chary of this ?ro-
cedure, preferring to say that the uimverse 3 not
scalable. However, it seems poesible to hrbve
perfectly good iRems with the wrong form for the
Guttman scale. To this author, the posslbil "ty of
rejecting items seems to be a necessary psa z of
a ny method of (attitude)* measurement (1954
p. 357).

Torgerson takes the same point os view am Green. As says:

"... further way to increasu '3caability' is timply
to discard or revise the offeondfig items. While
Gunman in general frowns an tOdas procedure it
would seem to be necessary In maiy euases" •1,58.
p. 330).

Tasks S ("postfight inspectng"), 4 (" fkjht inspsng"). and

28 ("instructing others in the inspection oi') were eUlimistcd from Scaled

List A and the remaining seven items analysed. The resuls are shown

in Table 9. The obtained I uf . 560 is high enough to conclud•e that the

seven items involved form a scale in the Guttman sense. hese seven

items are henceforth referred to as the Scaled Tidwical P••oftcleacy

Check List, Form A (STPCL A).

Sparentheses ours
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Table 9

ResuIts of Scalability Analylsis of STPCL A

Reproducibility (Rep.) .342

Reproducibility expected by chance (Rep. 1) .862

Index of consistency (1) . 560

The results from the Guttman analysis of the eight ilems in the

Thurstone Scaled LAst B are presented in Tsl-.e 10. The I of . 543 In-

dicates that these items also constitute a Out! mn scale. .hemm eight

items are henceforth referred to as the Scale. Technical Proftciency

Check ListForm B (STPCL B).

Table 10

Results of Scalshility Analysis of STPCL 3

Raproducibility (Rep.) . 93

Reproducibility expected by chance (Nep. I) . 385

Index of consistency (I) .549

The value of I for STPCL A is probably inflated to come extent by

the fact that, in deciding upon which items to drop, the respAuse mantri

was examined and, therefore, some advantage was taken o2 chance rol&

tionships in the data. Although I for STPCL A should be checked in macher

population sample to determine Its value more accurately, the fact that

STPCL B. from which no items were elimiuated. scaled would mwest

that the I given above for List A is not a gross overestlimaiýon.
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Discussion

The fact that it was possible in the present study to establish

scales over four related but different Naval ratings has several sijrj-

icant Implications. It is apparently possible to generalize a function by

divorcing it from specific equipment and still r*tan its miieaningfulness

in different situations. This was the central problem feed in writing

the itemc or task descriptions. That it is poshible to s4 ale these Items

means that the technicians in the several rat;n's involwvd are all dc1M

the general, basic tasks in the same order W Judged by the ranking in

terms of task proficiency) and that if they are checked c-t on one task

on a scaled list. it can be assumed that they are proncient on the tasks

which are ranked below that one on the list. This wou! seem to be of

value in understanding the basic structure of the four ratings and the

interrelationships among them and to have significance for the develop-

ment of training programp. Such a hierarchy also seemns to be of value

for describing the work performed by the men in the ratils, the sequence

of technical development, and for ratin structuzalisatirn.

The tasks in the STPCL, Forms A and B. may be arranged Li

three groups in terms of the proportion of technicians w.ho were proficient

on them. On awe of these tasks were less than 25% of the men checked out.

Therefore, assignment to a group may be said to depend on whether 75

to 100%, 50 to 756. or 25 to 50% of the tecbnicians werz- described Pos

being checked out. Tables 11 and 12 show the percents ge of striker-i

- 26 -
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lti.z• coad peirfrin eacn of the tasks in Scaled Technical roAicieney

Ch,ýk iUsts A and B. U. vicw of the findings of the earli : studies t,

jud igenta regarding irnervice training required and tUsk ilfficulty we -C

foud to rank in the same order as judgments regarding p :oficiency, •.

would seem reasonable to say tihat the tasks in the 75-10UI Sroup are

those which are easiest and require the leas# inservice tl .iining. whil::

those in the 25-50% group are those which are most diftkult and requ re

the most inservice training.

In several earlier studies (RMchlin et at.. 1958; &egel at at..

j 1958; Siegel at al.,1960; Richlin ot al., 1960) the criter an instrument

was a Technical Behavior Check List (ThCL). This was a compreben-

sive list of all the tasks performed in a rating. The TB( *L score was an

I evaluation of how well, on the average, the technician was performing

those tasks on which he had had an opportunity to work. if he bad dons

Ionly a' few tasks but performed them well, he obtained a -A& score. If

he had done many tasks but all of them less well. he obt-An• d a lower

score. In evaluating an individual TBCL score, the sco Ing method em-

ployed must be considered. For example, a man of UmPlmed ability may

I be restricted to working on a few rather simple tasks whilch he quickly

learns to do. On the other hand. a very competent man ansy be callO

upon to work on many tasks at all levvIs of difficulty, suw a of which

may require considerable practice before a man can acc mpsUeh theM

"on his own. " Provided this aspect is kept in mind. the T!DCL is eff(:c-I
tire in assaying how well a technician has done his work,

I -as-
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The scaled techn.cJl proficiency check lists, c;- :he other hi. :d,

evaluate the overall status of the technician with referc .:e to all th,

tasks normally performed by men of equivalent pay grade and rating

These lists contain only a relatively small number of items so that tliey

can be quickly and easily completed. But the scales arc so constructted

that the score obtained from them can be generalized in meaning to Oie

"universe" of tasks of which they are representative. Thus, the STPCL,

Forms A and B, identify where the techniciar. stands relative to typinal

developmental progress within his rating and in related ratings.

The TBCL should prove to be valuable for provyLung moleculr

information on how well technical school graduates are performing as

a group and thus aid in the evaluation of the effectivenees of training

programs. Each task in the comirrehensive list can be checked from,

the standpoint of the proficiency of graduates on that sprcific aspect

of the job. When this information is tied in with the troining, it shodd

provide a sound basis for recommendations regarding changes in the

emphasis placed on various parts of the training progra,.

The STPCL also has value for training evaluation purposes.

The data from the selected items which constitute the S"'LPCL may bt,

examined to determine what proportion of the group is c.ecked out o-:

these particular tasks; changes in training may then be -ecommendeo

where greater or less emphasis is desired in the fleet Also, when

an experienced technician in one rating Is being retratnc i In another

*29



related specialty. his score on the STPCL which has been 3caled over

several ratings shodld suggest the approximate level at wh,'ch the re-

training should commence. The validity of this use of the 3TPCL de-

pends upon the generalixability and transferability of the sl"ls Involvee.

The two types of instruments, therefore, measure somewhat

different aspects of job performance and serve different purposes. In

the study by RichUn st al.. (1960). it was found that the cc-relaUon be-

tween the two Idnds of measures. as developea for aviation electronics

technicians, was positive but low; yet both typ.s of scores had roughly

equivalent correlations with "A" school grades.

One advantage of the scaled lists Is that they are simple and

convenient to use. Also, the availability of two scaled lista may be help-

ful in certain situations such as reevaluations within a shoW&t period of

time, although it must always be borne in mind that there i3 some iden-

tity of content between the two lists. They may, however, be considered

as roughly equivalent or parallel forms.
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j CHAPTER I V

INTERRELATI ONSHPS AND PEED! CT! ON£OF TECHNICAL FLEET PZRF0RMANCý'3

I ntercorrelations

When any new measurement instrument Is developed. it to of

interest to learn how its scores relate to other known measures. Such

information is usefld in judging the theoretical significance and practical

value of the new instrument. In order to deto.-mine smoe relatioesblp ofa
this kind for the two Scaled Technical Proticeacy Check List forms, scores

on several other relevant variables were obtained for the technicians who

were evaluated by their supervisors.

The final class average (FCA) attained In "A" schrol was procured

I |for each man. Scores from the following Navy Basic Test Battery aptitude

tests were also available:

General Classification Test (OCT)I Arithmetic Test (All)
Mechanical Test (MUCH)I Clerical Test (CLIX)

II e n additin. a Sailor's Naval Attitude (SNA) Inventry was admin-

istered to each technician who was evaluated. The SNA Inventory is a

I self-report inventory which measures the sailor's perception of certain

Job aspects purported to be important to industrial enmloy*ee motivation.

Its development, content, and characteristics have been fuly described

in another report (Siegel and Schults. 1960). In ddition to a total co-re,

-31-



the inventory yields part scores in each of the iollowing fiw. areas:

Intrinsic Job Satisfaction (1): including those job sat- -
faction aspects which are derived from direct :erforzance
of the work itself and which would tend to be constant for
the job no matter where the work is performed

• SupervisorZ Relat2omhtp (S):including the relaton: that
exist between the worker and his immediate supeervizor

Social Aspects of the Job (SA): includin those job azpects
involved in the relationships of a sailor with other sAlorsr
especially those of comparable raUng

o demn (O): In-ludqng those job as-
pects whc h niiulsees as poitntlal soure's of

bettering his economic position. orgaizational status, or
professional experience

Extrinsic Aspects of the Job MX): This score includes:

(a) worM% conditios: the sailor's reactior
to the physical aspects of the working e.-
vironment which are not necessarily pat-
of the work

(b) benefits: the sailor's reactions to those
phaseof the service which attempt to
protect him against such emergencies as
illness or old age

(c) wages: the sailor's reactions to his pay

(d) securit: the sailor's reactions to those
features of the service which lead to co.-
tinued employment Mndlor to vocational
opportunity on leaving the service.

M



The intercorrelations among all these variabled, alor with meant

a.nd standard deviations, are presented in Table 13. The N 1->r Table 13

was reduced to 104 because of cases for whom only a part of the data wai

available. This table is identical to Table 19 on page 38 of te report by

Siegel and Schultz (110). It is presented here again becamw the two

Scaled Technical Proficiency Check List form. were only an incidental

part of t"at report, and It seems worthwhile to examine the table here

from the standpoint of the correlations lnvol'i4 Those forms, 1. e.. the

correlations in the last two rows of Table 13. Comments or the rmamdnd-r

I of the table will not be repeated.

The first six coeffctiens In each of the last two rows a Tabe 13

reflect the relatonship between the several OKA Inventory szorea and the

I two scaled lists. Out of twelve coefficients, seven e atre sticatly meinw-

j lcant at the 5% level of confidence, althowgh all seven are oey between

.20 and. 30. The SNA Inventory scores that produce these 4panflcmnt

Scorrelations are Intrinsic Job SaUsfaction, Serviso• y

I Extrinsic Aspects of the Job, and total score on all the partt.

The correlation coefficients between the two scaled lUts and the

Sfour "basic battery" test scores vary around and are cloe t,. zero. The

I correlations between FCA and the lists are low and not staWtialc MC-

nificant.

I
I
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The two scaled lists have a high intercorrelation, whiht reflects

to some extent the effect of the three tasks common to the two iasts. As

an approximate and somewhat Inflated estimate of the "paralle.' form"

reliability of the STPCL forms, this value of. 89 suggests that they may

possona satisfactory reliability.

In summary, it appears that job proficiency as measured by the

Scaled Technical Proficiency Check List may be slightly relate d to some

job attitudes but that proficiency is not relat.•, to aptitude test Scores or,

to any significant degree, to "A" school gra.is. This flnding ior the Navy

parall.els that of Thorndike and Hagen (1959) who found aptitudc tests to

be useful for selectzing occupational memberships but not for predicting

success within an occupational classification.

Prediction of Technical Fleet Performance

In order to determine how well on-the-job technical proficiency

could be predicted from the variables Investigated in this study, several

multiple correlation coefficients were computed from the regressions ot

STPCL0 Form B. scores on various combinations of predictors. The

simplest and most efficient group of predictive variables consisted ot

the Intrinsic Job Satisfaction (I) and Supervisory Relationhis (5) scores

of the Sailor's Naval Attitude (SNA) Inventory and the Arithmetic Test

(ARV) of the Navy Basic Test Battery. The multiple regreasiom equation

in raw score form which resulted from this combination was:

- 35



Y = .091X 1 + . 129 X 2 + .074X 3 - 1.340

where Y = STPCL. Form B. score

A . a Intrinsic Job Satisfaction (I) score

X2 x Supervisory RelatIonabips (S) score

X3 a Arithmetic Test (ARV) score

Use of the weights given in the above equation re-,u4ted in a mitipl.

correIation of 35 betwetn STPCL B and the thee predictors. This iii-

cates that STPCL B scores can be predicted frý,m these variables with only

a moderate degree of accuracy. In fact, the Iltrinsic J& Satisfactlon

score alone had a correlation of. 29 with the scaled list rcores; thus, the

Saddition of the other two variables increased the correlat .on only slA .ly-

g Obviously. noe of the factors included In this stu y predicted lob

proficiency, as measured by the two sicaled check list form s. with anW

Shigh dtgree of effectivenesb. If the check lsto are accezl as Instru-

Sments measuring significant job behavior, new predlctorr should be w.-

covered in the future. It may be, for example, that particular sectionA

Sor certain aspects of the pre-fleet technical trainiog have a direct bear-

ing on fleet effectiveness, even though the overall school gradev do no,.

On the other hand, attitudes and drives may play a greatel part on the

Sjob than in school grades (or the attitudes and drives whicii are important

Sifor success in school may be different from those which a.-* important

for success on the Job). This possibility Is suggested by •e fact that

S i - �30 -



the SNA Inventory scores had higher correlations (Tabl,. 13) with th-

Scaled Technical Proficiency Check List than with "A" 11 chool gradez.

If this is true. perhaps, other personal characteristic,, c )uld be iden-

tified which would be highly related to job proficiency. !n any case.

additional variables should be Investigaied for puwposes if predictioi-

"of on-the-job technical proficiency in the electronics ralings studied.

Comparisons Amon Ratings anu PaZ Grad,-

I As a check on the reasonableness o! the STPCL rcores, means

and standard deviations were computed separately for th i various ratngs

and pay grades represented among the men evaluated by their sqwrvisrs

I in this study. Analyses of variance were also carried ozt among ratings

and among pay grades on each of the STPCL forms. Th.- results are

presented in Tablec 14-17.

I

I
I

i I
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Table 14

M4eans, Standard Deviations, and Anadysis of Varianf. Results
for Four Ratings on Scaled Technical Proficiency Ct ýck List,

Form A, Scores_

Stadard
""tin* N Mean Deviztion

AE 48 5.02 1. 87

AQ 32 4.91 1.61

I AT 51 5.00 1. 12

TD 30 3.27 2t. 25

* Strikers and Petty Offcers Third Clams vmly

Source df as mu

1. Between ratings 3 72.32 24.11

2. Within ratings lb7 603.57 .584

S3. Total 160 675.6-

F 6.28 P<. I

1 -3.-
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Table 15

Meam, Standard Devlations, and Analysis of Variance Rh• uts
for Four Ratings on Scaled Techlica! Proficiency Check Eist.

Form B, Scores

Standard

Rattrg* N Mean Devlatin

AE 48 5.17 1.75

AQ 32 5.41 1.46

AT 51 9 2.10

TD 30 •.63 2.37

* Strikers and Petty Officers Third Class only

Source df as =a

1. Between ratings 3 101.42 32.31

2. Within ratings 157 @29.05 4.01

3. Total 16o 750.47

F 8.43 P<.01

V S
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Table 16

Means, Standard Deviations, and Analysis of Variance Jresults
for Three Pay Grades on Scaled Technical Proflcienoy Cb1ck List,

Form A. Scores

Standard

Grade N Mean Deviaton

2/c 17 6.00 1.49

3/c 118 4.90 2.08

AN (Striker) 43 02 1.81

Source df ss

1. Between pay grsdes 2 51.55 25.78

2. Within pay grades 175 69. 76 3. 94

3. Total 177 741.31 -

F -6.54 P < 0)

- 40 -



Table 17

Means•. Standard Deviations. and Analysis of Variance Rv-iiults
for Three ,Liy Grades on Scaled Technical Proficiency Che..k List.

Form B, Scores

Standard

Pay Grade - Mean Deviation

2/c 17 6.82 !.50

3/c 118 5.43 2.15

AN (Striker) 43 4. (4 1. 88

Source df ss

1. Between pay grades 2 73.07 36.54

2. Within pay grades 175 738.03 4.22

3. Total 177 611.10 -

F •8.66 P < .01

- 41



The analys's nf variance findings included in Tabl e 14 and 15

indicate that the means among the strikers and petty offici •s third clae.

in the four ratinga vary more tham would be expected by c ance alone.

The TDa are also more variable in Job proficiency lti thin Lheir group V.;an

are the ATs, AEs. and AQs. Examination of the tables r-1 -eals that tth

AT, AE, and AQ means are all very similar, but that the TD mean Is -jbout

a standard deviation lower than the other three This sspWorts the cot.lu-

sion that the average TD is less proficient than Cie averseg ' sailor in thM

other three ratings in the basic tasks common tc the four ratings. This

conclusion is particularly Interesting in view of darUer fin bags (Slogel and

Schultz, 1960) that. on the average, TRADIVUEN have m.ýre "favorabis"

job attitudes than AT., Ars, and AQ*; although the job se ma to be moze

satisfying for the TDs, thy appear to be less capable in U, a basic skall

called for in the rating. There are a number of possible e plaaatlcms fcr

this situation. For example. ITs may be called upon to do a greater

variety of tasks, many of which are not common to the electronics grow,

and, therefore, even thou&h their overall proficiency is high, they are

not as proflcent as the other three ratings on the electroni.s tasks as

such. Or. It is possible that electroices work on training tevlcma is

basically different In certain resepctn from similar work oa- aircraft.

Whatever the explanation, the findings based on STPCL scc -es appear

to be quite definite.
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TMehI, 16 mA 17 show that the means of the men in Jie pay grad- -s

0o striker, petty officer third class. and petty officer sccoýd class, aiWo

vary more than would be ezp.cted by chance. Since a sailk 's pay grad!ý

reflects hin level of aptitWde. training. experience, knowleJ ee, skills

&ad respoanbillties, his ability to do the basie tasks of his rating could

be expected generally to increase as he risen in pay grade. This rise ic

reflecte- in the data of Tables 16 and 17; the z=crease in avarages STPCb

scores from striker to petty officer third class is approximately half a

standard deviation and is about the same from petty off•ear third class

to petty offictr seootd class.

The results of the comparisons amovg ratings and ,ay gradea

appear to be reasm-ble and so lend some support to the sodaoss of the

STPCL a a criterion sum .
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CHAPTER V

SUMMARY AND CONCLUSIONS

The researcb describod in this report is one part of serias of

tudies directed toward the dsvelopment of on-the-Job criter'a for the

poist-training performance evalution of enlisteW personnel i*. several

Naval aviation ratings. For the purpose of proaoing criterý. a which would

reflect the developmental stage or level of the Neval technician, Siegel ar-d

Benson (1959) and Biegel et al.. (1960) scaled, by two techniues, the skills

Involvod i two separate Naval aviation ratings. The purpos a of the pres.

ent study was to develop simla sceled task chock lists whicI4 could be sp -

plied across several related ratings. It was felt that criterli-n instruments

of this "In would be easy and economical to use. would demnstrate a vuy

of keeping the number of different forms to a minimum, and g-vould have

implications for cross-rating evaluations and actions.

The following foeak Naval rating: were selected for stady bcause

they involvad skills in the broad area of electronics:

'aviation electrician's mate (AX)
aviation electronics technician (AT)
aviation fire control technician (AQ)
TRADZVMAN (TD)
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A. in the two previous scaled check list studies, t. e scaling

meh•ods described by Thurstone (1929) and Guttman (1956 were used.

First, a comprehensive [st of the tasks performed in the ýour ratnifs

was developed and submitted for criticism and suggestion I to a group

of instructors who had squAron experience in the ratings. The re-

vised list was then administered to enlisted smqervisory p -rwmmael, with

instructions to estimate the degree of difficulty of each task for the aver-

age striker in the rating. These responses formei the bwi;'s for the ral-

yels by the Thurstone method. Utilsiag the results of thij ftrst phase of

the study as groundwork, the supervisory evaltatlons at a group of t-ch-

Il nicians, in terms of whether the man was checked out an cach task, wcre

then analysed by the Guttman technique.

11w relationships between post-training performance proftinciy

and several other relevant variables, including Naval stat.,ja were also

investigated. In addition, prediction of Job proficiency wa- studied by ta

multiple regression analysis.

For the scaling investigations, men from all four z Aitgs were

treated as one composite. Two roughly paraUel 4Ats of teA and esgbt

selected tasks were found to scale from the standpoint of the Thurstone

¶ standards. The eight-item check liat also scaled accordind to Green's

(1956) criterion for the establishment of a Outtmaa type of scale. The

other list met Greens• criterion only after threo tasks wet ' deleted.

S-45-
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The two GQiltman scaled check lists were found to have a i gh inter-

S.Veltionrhip due partly to the presence of three items, at -,e extremet

of the continuum, common to both lists.

eSveral scores from a self-report job attitude inv -itory were

found to have slight positive correlations with job profici acy as meas

ured by the two forms of the Scaled Technical Proficiency Check Ust

(STPCL). However, no statistically significau, correlati/•i were four-3

between the check lists and either scores fron. the Wavy Basic Test Battery

or "A" school grades. A multiple regression equ&aon we-; derived wh'ý.h

produce4 a weighted combination of two attitudinal subtest scores and c-e

j aptitude test. The weighted sum had a correlation oa . S5 ith STPCL,

Form B.

Comparisons on STPCL scores amomg the four rat-Mg repre-

sented in the subjects revea!ed that the TRADEYMUN attauned mm

scores significanty lower than the Aft, AQs, and ATs. Imjs contrasted

with an earlier finding (Siege! and Schultz, 1960) that TRA39NMZ bat

generally more favorable job attitudes. There was a rM",ar increase

in STPCL scores from striker through petty officer third olas to petty

officer second class.

I
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•ift follcming concluslon, seem justified by the resultL c f the

rizacarch described in this report:

1. S3idU involved in the Naval rating of wvwis 7i
electrician's mate, aviation electronics toe o-
nician. aviation fire control technician, and
TRADEVMAN are scaled by both the Jlurstc no
method o equal-appearing Intervas and the
GMttman method of scalograz maalysis.

2. It is possible to construct r. &Ingle scal tech-
nical pr•o@f.incy check list -•dch can be of •led
to tencias In any of fowr el 0i6 rastUk .

3. As memred by the Scaled Technical Profcýancy
Check List. TKAD 3YI ar saftontly o•s"
proftcent on the eletrI s tasks common V) all
four rat hen aviation electricima's maftj,
aviation lectronics teOhnd€/a.o and aviatio fire
control tccau

4. As reflected by the scaled lists, the pracftelicy
of electrouiadly oriented ti €c/awm on the tsk@
done in their ratings rises as they are prom:red
in pay •redo from striker to ptty o•fc•r sw ond
class.

5. The Naval attitudes of electronics tedwiciacg.
as empressed In a sel-repor q.uetiin gem-
erally are not stronty related to tecral Feet
praftciency. although attitodee regarding certain
aspects of th job nma bave light, positive .-
lationshtps with technical proficiency.

6. The measwred fleet eectee of electroncs
technicians is not rolated to scores on the N:vy
Basic Test Battery or to technical school grrdee.
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As a result of three Applied Psychological Services' .zudies. it

seems reasonable to state that technical skills involved in N Wal ratings

are scalable in the same manner as attitudes and the sensory phenomena

which have been previously scaled psychophysically and that he scaling

can be established either within a single rating or across several related

ratings. The scales appear to offer a quick. convenient way ot evaluating

the post-training technical proflcincy of Na,,- personnel ani to provide

one basis for judging the effectiveness of technical training programs.
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APPENDIX A

I
Appendix A presents the pzelimLnmry task )I�t.
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FORUM 42

Your Name

JRate
Number of years in rate

I ~Squadma_____

lacatilrn _ _ _ _ _ _ _ _ _ _ _ _ _

I
PrepWe by

1 Applied &oloical Services

Wayne. Pa.

under

Contract monr-21T(0)

I with tbe

SOffice of Naval Resoarch

August l1SS



-,,t°e~o! you will find 28 tasks that are doni .y strikers .a

ylicd -over the 23 taska and then using the .ý,ale below &-

•icatc tihe degrec of difficulty you believe that :o typical

:+•-+ +-•-c-unter. on each of thv tasks beore he can pi orm it pro-

+'z •uiy. Xese judgments are to be made in the follow j manner:

*VCVW CASY AVIA MON ~V 4"", LT

1. Using the stickers provided place the sticker wit- a I on it
next to the job that is last difficult for the avera ;e striker.

Then pick the three jobs that &a In category "Mw and put
the three stickers with 2's on them next to these liems.

3. Now find the job that is the most difficult and plat. e the SuckeIs-
with the 7 on it next to this item.

4. Find the three items you wrtt to place in cat.gor, "six" and
put these stickers next to these three items.

5. Now with the tasks remaining place them in their proper cat-
6egory by putting the sticker GI. e.. 3. 4. or 5) wi-h tke catWcy

number next to the items.

+ 0: ,0,-,
4 4 45 4- 4 -
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JOB ASSIGNMENTS SCALE VWLUE

1..Operating_

2. PreflIght inspecting

13. Postflight Inspecti

1 4. ]nfllght inspecting ... ..

5. Periodica!ly inspectUDi1 .. .....

1 S. Ma

7. Removiv•

8. Repairing

f. el;ag•c ...

10. PerformIM preventative matenance

11. Trouble tn,,. auction(,) InI ___ ___ ___ ___ __

13. l llgning I____I_____i

,,14. Fovrig blok ditrm frt

15. Usi!% standard schematics for_______

Ss16. Analymng standard circuitry In

17. E mployIM !S et, precautions on

18. U&i!n proper saety precautions for eels when workLN on

19. !M out failure reports for

20. Usin manals of a technical nature for
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JOB ASSXION RT SCALE VALUE
2 . ,Usi" aPpropriate test equpment for det.rMi..---

malfuznctions in the

25;. Usoing fealgahpor equipmntW to oth rrete_____

24. eluctr oth In GpRa ofn

S...2. •.xw,,-u. otherin operatione of
27. Instrueg others In maintenance of

E28. strure Others In the iu'ceo of

Check to make sure that you have answered every question.
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APPNDEIX 3

Appendix B prese the wvaluatio form.
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F&RM 44

Name of man you are evaluating

Rate

Squad ron ,

L'xcaton
Your Name and Rate

Numbcr of months you have supervised man yu are eva aating

I SCALED TECHNICAL PROFICIMNCY
CHZCK LIST

1I.

Prepared by

Applied Psychological Services

Wayne. Pa.

under

Contract Nomr-22r(Oo0)

S I with the

SI Office of Naval Research

August 1959

-11



DIRECTIONS

For each of the tasks listed indicate (by placing a chec , mark in

the appropriate column) whether or not the man you are evaluating has

been checked out as being profici•at (i. e. & is he capable of doing the

task "on his own" without direct supervision?) If the man yot- are rating

has not been checked out as being proficient on a task, becault he has not

worked on this task, this should be indicated o' a check mark in the third

column.

1. If the man has been checked out on a task place a checA mark (k
in co1jnn one (1).

2. If he has not been checked out as beg proficient but 4as actually
worked ontMis task place a check mark V) in column two (2).

3. If he has not been checked out as being proficient becsuse be has
not perfo•-wd this task, place a check mark (A in column
three (3) next to the appropriate item.

Be sure that you give an answer for every task that is listed. You

may not be certain about some items, but answer every item on the basis

of what appears to be the most nearly cerrect answer for the man you are

rating.
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T A" AND It WOMKCD

Thc KIM SCING EVA&UATZO 006 ITg VOUAVMS1 lITOlotS I * @COi3
OUT; o?. POT CHICKO. OUTS Oil So." NO WOMRDUI Ow 1" OF
ME~ (QUIMM~MT INVO.VW* 14 KID SATINS MID FOPUND ,IN-MI4 6OMnWO.

1. 0perating

2. PrefIEht InspecigM

3. Postflight Lnspect!g ______

5. Periodically inspecting- -

*. Maintaining.

1 7. Removing

8.RSo rn

1 11. Troubile sbooting/!!2!!!!2[ malfunc 2n~) In

j ~14. Following block diarams for-

15. Using tandard ocbomttlcs for

17. zE!W!yin safety drcaone on

Is. Using propr safety precautions for felf wheoz wormsn on

1 1,. Mak~ng out failure reprts for

20_ sA nnaso technilcal nature for



K,• WORKED ON NOT41, P4Q
T Ix AND 12 'JCKE

ý-ATAOX

\

S21. U sing appropriate test equipm ent for determ ining

22. UaL% & c!atIogu for replacement parts ,u.

23. U ciariMRthe MaUc & formulas necessary for molving

I ~maintenaunce of'

25. Knowing relatio ipO of eq. .ment to other related

2. Instructing othersn operation of
Sl27. InstrgctLx others In - 0 of

28. Instructing others In the inspection of

I
I
I
I
I
I
I
g -BcO-

I


